Background: In many countries, buprenorphine and methadone are licensed for the maintenance treatment (MT) of opioid dependence. Despite many short-term studies, little is known about the long-term (12-month) effects of these treatments in different settings, i.e. primary care-based (PMC) and specialized substitution centers (SSCs). Objectives: To describe over a period of 12 months: (1) mortality, retention and abstinence rates; (2) changes in concomitant drug use, somatic and mental health; and (3) to explore differences between different types of provider settings. Methods: 12-Month prospective-longitudinal naturalistic study with four waves of assessment in a prevalence sample of N = 2694 maintenance patients, recruited from a nationally representative sample of N = 223 substitution physicians. Results: The 12-month retention rate was 75%; the mortality rate 1.1%. 4.1% of patients became "abstinent" during follow-up. 7% were referred to drug-free addiction treatment. Concomitant drug use decreased and somatic health status improved. No significant improvements were observed for mental health and quality of life. When controlling for initial severity, small PMC settings revealed better retention, abstinence and concomitant drug use rates.
Introduction
Considerable changes have occurred in the treatment and care structure for opioid addicts over the past decade. In addition to a wide range of existing drug-free psychosocial abstinence programs (McLellan et al., 1993; Vollmer and Krauth, 2001) , increased emphasis was placed in the last decade on establishing outpatient methadone maintenance therapy (MMT) and buprenorphine maintenance therapy (BMT) for the management of opioid-dependent individuals. Maintenance treatments (MTs) are provided by either large-scale specialized substitution centers (SSCs) or, more recently, by office-based physicians who either specialize fulltime on MMT/BMT treatment provision or who treat a few maintenance patients only, mostly within the context of their main function as primary care doctors (Gossop et al., 2003; Merrill, 2002; Wittchen et al., 2005) . The primary short-term goals of treatment are retention in treatment, reduction of medical and social-behavioral risks, reduction of harm and mortality associated with injecting and other concomitant drug use, and interruption of the vicious circles of drug intake and criminal acts. By involving patients in a continuous treatment plan, it is also expected to reduce the burden of associated mental and somatic morbidities (psychosis, depression, HIV, viral hepatitis, etc.) and the substantial social sequelae as intermediate goals. The controversial long-term goal of maintenance regimen is -in some countries explicitly -to help patients to ultimately quit the use of drugs entirely (abstinence) and to prepare them for the decision to enroll in a drug-free abstinence program. However, due to the lack of long-term data, it is unclear to what degree this goal is realistic.
Agonist maintenance therapies with methadone or more recently buprenorphine are currently the two most frequently used maintenance treatment strategies for opioid dependence in the care system. In clinical trials, both flexible-dose MMT and BMT have been shown to be consistently effective in at least reducing illicit opioid use (Johnson et al., 1992; Ling et al., 1976; Strain et al., 1994; Connock et al., 2007) . In combination with various degrees of psychosocial support and psychological treatment other beneficial outcomes have also been demonstrated in clinical studies (review by Connock et al., 2007; Wittchen et al., 2005; Gerra et al., 2004; Gossop et al., 2001; Kakko et al., 2003; King et al., 2002; Layson-Wolf et al., 2002; Ling and Wesson, 2003; Mattick et al., 2003 Mattick et al., , 2004 Poser and Poser, 1996; Soyka et al., 1997; Waal and Haga, 2003) , for example, with regard to (a) improvement of the social situation, (b) reduction of drugrelated crime, (c) reduction of morbidity and mortality rates, and (d) reduction of the transmission rate of HIV.
Despite a considerable body of research (i.e. Connock et al., 2007; Gossop et al., 2001 Gossop et al., , 2003 King et al., 2002) , several significant research deficits impede further progress. First, a lack of longitudinal studies in samples of unselected substitution settings and unselected samples of patients that inform us about how MT works under routine care conditions (Law and Nutt, 2003; Connock et al., 2007) and about the degree to which the assumed intermediate and long-term goals are reached in everyday practice. This deficit is regarded as an obstacle for the wider implementation of maintenance programs (Law and Nutt, 2003) .
Second, there is some evidence that the beneficial effects of MMT and BMT might be robust across different types of treatment settings. However the effects of different provider models and formats remain understudied, especially with regard to subgroups of addicts. Most available studies were undertaken in a few countries (US, UK, Australia) that have considerably different regulations and traditions than other countries (Connock et al., 2007) . The German treatment system, for example, has been relatively slow in adopting MMT and BMT as first-line treatments for opioid-dependent individuals. Due to the existence of a wide range of specialized in-and outpatient long-term treatment programs established in the 1970s and 1980s, MMT programs were quite rare until the 1990s and were mainly provided by relatively few SSCs with quite restrictive regulations of access (Vollmer and Krauth, 2001; Wittchen et al., 2005) . Although access to treatment programs remain up to now heavily regulated and rigidly controlled with quite restrictive criteria and quality assurance measures for access and management of patients, the number of institutions licensed to administer MMT and BMT have been largely increased during the past decade. Currently (2005) in Germany there are about 2500 medical doctors (with more than 65,000 maintenance patients), trained and licensed for MT, constituting a twofold increase over the rates before the year 2000 (Wittchen et al., 2005) . This increase is mainly due to increasing number of smaller office-based physicians providing maintenance treatment. Stimulated by the availability of buprenorphine (Farell et al., 2000) and by evidence that maintenance in primary care settings may work (Gossop et al., 2001 (Gossop et al., , 2003 Merrill, 2002; Salsitz et al., 2000) , MMT and BMT in particular is increasingly offered by primary care doctors (PMC settings) or less frequently by psychiatrists and other specialists that frequently do not generally specialize on MMT and BMT, but rather manage only a few such patients within the context of their predominant and main function as a family doctor or specialist. Such PMC settings might differ in a number of aspects (e.g. climate, resources, expertise) that can be expected to affect quality of care and outcome. For example they typically do not have additional resources in terms of time, personnel and expertise to directly offer particularly the mandatory psychological and social interventions. Irrespective of this, these doctors have to follow, though, the same stringently enforced complex legislative regulations as specialized MT centers for example by collaboration with other institutions. The relative risks and benefits of maintenance treatments in such PMC contexts remain clearly understudied (Wittchen et al., 2005; Merrill, 2002) .
Third, evidence is also lacking with regard to the relative benefits of methadone (preferred in SSC) and buprenorphine (preferred in PMC) (see Walsh et al., 1994; Groß and Soyka, 1999; Mintzer and Stitzer, 2002; Soyka et al., 2000; Connock et al., 2007; Wittchen et al., 2005) .
This naturalistic study describes the course and outcome of patients in routine maintenance treatment in Germany based on a prospective-longitudinal 12-month observational epidemiological study design in a nationally representative sample of maintenance settings, and a random sample of their patients. This paper is the first publication from this project that will ultimately stretch over 5 years. The following questions are addressed: (1) What is the 1-year outcome in terms of retention, mortality, and abstinence (respectively transfer to abstinence treatment)? (2) What is the 1-year outcome in terms of the reduction of concomitant drug use and improvement of patients' somatic and mental health status? (3) Are there indications that the type of setting in which the treatment is provided has an effect on the 1-year outcome of maintenance treatment?
Methods

Design
The study is an observational 12-month prospective-longitudinal study in a nationwide representative sample of all substitution doctors in Germany and an unselected prevalence sample of patients currently in maintenance treatment (for an overview of methods see Wittchen et al., 2005) . It included a comprehensive baseline and a 12-month follow-up assessment of patients. Additionally, course and retention as well as drop out and reason for discontinuation were monitored in 3-month intervals. Assessments consisted of a self-report patient questionnaire, urine tests, and a comprehensive clinical interview and treatment documentation by the treating physician. The design also included a prestudy of all substitution doctors to assess characteristics of settings, with regard to training, treatment expertise, practice characteristics, and attitudes and preferences regarding treatment of opioid addicts (Kintzel, 2007) .
Study participants
2.2.1. Baseline sampling and inclusion criteria. Based on a nationwide register of over 2500 licensed and registered substitution doctors meeting the rigid mandatory training requirements in Germany in 2003, a random sample of 379 doctors was invited of which 223 participated (response rate: 58.8%). The sample was stratified to include a sufficiently high number of different settings and their patients. Settings ranged from office-based, mostly primary care (PMC), settings, managing only a few maintenance patients (small PMC: up to 10 patients a day, mean n = 5 patients; n = 86) as part of their main role as either family physicians (82.8%) or psychiatrist/neurologist (14%), through office-based physicians providing predominantly or fulltime MMT or BMT (medium PMC: 10-40 patients a day, mean n = 26 patients; n = 101), to largescale, specialized substitution centers (SSCs: 40+ patients a day, mean n = 118 patients; n = 36). In Germany all doctors providing MT, are obliged by law (BtMG, Betäubungsmittelgesetz) to complete an addiction medicine curriculum, need a license to conduct treatment and prescribe opiates, and have to document for each patient, that all criteria for inclusion (e.g. manifest opiate dependence, repeated unsuccessful attempts to achieve abstinence, drug-free treatment not possible) are met. Further a comprehensive treatment plan has to be presented, including insurance of the mandatory psychosocial interventions. Throughout treatment a full documentation of treatment activities including mandatory regular urine tests for concomitant use (leading to cessation of MMT/BMT treatment), dosages of substitution drug and other prescriptions as well as treatment progress is required and enforced (quality assurance programs), with the ultimate explicit goals of abstinence or change to a drug-free long-term program.
As shown in Table 1 , despite these mandatory rules there are some noteworthy differences between the three different types of settings considered. Large SSCs are characterized by a higher proportion of medical specialists, especially psychiatrists/neurologists (p < 0.001), and have more staff (social workers, psychologists) enabling them to conduct psychosocial treatment components more intensively and more frequently within rather than outside the setting (p < 0.001). By definition they have considerably larger number of patients. They conduct urine test under supervision, however, less frequently than the other settings, and allow only a small number of patients to have take-home prescriptions. Patients in all types of settings typically receive their medication in the doctor office; take-home prescriptions are typically limited to weekends. Settings do not differ with regard to doctors mean years of experience with substitution treatment or with regard to the average face-to-face duration of visits.
A total of n = 2694 patients were enrolled from these 233 settings at baseline. The total baseline response rate of all eligible patients was 71.7% and was highest in the small PMC settings (82% enrolled, n = 849 patients) and slightly lower (76%) in medium PMC settings (enrolled, n = 1.269) and the large SSC (72% enrolled, n = 576) settings (Wittchen et al., 2005) . To reduce potential selection bias, recruitment was based on total listing by name initials and age of all maintenance patients on the pre-determined recruitment day. Small settings with less than 10 substitution patients per day were requested to approach all patients for enrolment. In settings with more than 10 listed patients per day, the study center randomly selected every second/respectively third or fourth, etc., attending patient on the assessment day. The enrolment and all assessment procedures were checked by external monitors, for example by comparing the initial total list patient characteristics with those on the subsequent patient assessment forms.
It should be noted that this was a prevalence sample and thus patients were recruited into the study regardless of the duration of their current treatment. Baseline assessment refers to the moment that the patients entered the study and not to the moment they entered the current treatment episode.
Inclusion criteria: All consecutive patients on the recruitment list of at least 16 years of age with current opioid dependence who were currently in agonist maintenance therapy with either buprenorphine or methadone were eligible for the study. Exclusion criteria included all patients with acute medical emergencies (n excluded = 11), patients with cognitive impairments severe enough to compromise meaningful completion of the self-report forms (n = 21) and unwillingness to comply with study procedures including the mandatory urine tests 10.9 (7.4) 9.9 (6.8) 10.9 (7.6) (n = 17). Each patient gave written informed consent, as approved by the Ethics Committee of the Medical Faculty, Technische Universität Dresden, Germany. Overall n = 29 doctors withdrew their study participation for various reasons (too much burden, stopped offering maintenance treatments, etc.) at some point during the observational period; for theses patients, no course and outcome information is available. Thus, information was documented for N = 2461 patients (conditional response rate: 91.4%). For N = 1631 out of the 2461 patients the final comprehensive 12-month follow-up investigation was completed. Of these, n = 1248 were treated with methadone, n = 367 with buprenorphine and n = 19 with codeine (not further dealt with in this paper). Thus, the remaining total baseline N was 2442, respectively n = 1615). For 827 patients information was only obtained from the intermediate assessments: 27 patients had died (one additional case treated with codeine), and 272 patients completed the maintenance treatment within the observation period, either because of having become "clean" (=suc-cessful termination of treatment) or because they were referred to an abstinence treatment setting. Additional interviews with physicians were conducted when necessary to ascertain patients "abstinence" status (see outcome criteria). N = 254 patients discontinued the treatment within the observation period, because of changes of residence, or being imprisoned for longer periods of time or because of change of the maintenance treatment (change in doctor and type of substitution drug). In an additional n = 119 patients the treating physician decided to discontinue the maintenance therapy because of disciplinary reasons, mostly because of serious concomitant drug use. A further n = 155 discontinued the treatment on their own at some point in the 12-month period for various other reasons. Analyses reported in this paper are thus based on n = 2442 patients, for whom baseline and course information was obtained. Separate analyses were also run for n = 1615 patients that were still in treatment at the 12-month follow-up assessment (thus excluding those who were either not retained in treatment, died, or became abstinent) for which a complete baseline and follow-up documentation was available.
Follow-up waves, reasons for non-participation and drop out
Assessment
After presentation of information about the study by the doctor and completion of the informed consent form, patients were asked to complete a 12-page patient questionnaire. The questionnaire consisted largely of various components of established instruments such as item groups of the EuropASI (European Addiction Severity Index) (Gsellhofer et al., 1999) and modules of the substance use questions of the WHO Composite International Diagnostic Interview (CIDI) (Wittchen et al., 1998) . The patient questionnaire covered the following domains: (i) basic biosocial and socio-demographic information, (ii) social and legal life developmental history and status ratings, (iii) past and current drug use and illness history module (CIDI), (iv) mental health and substance use diagnostic status (DSM-IV substance use and other mental disorders by CIDI), (v) self-reported physical disorders (e.g. hepatitis C, HIV), (vi) past and current social role impairments, disabilities and problems specific to drug use, (vii) past and current treatment history, (viii) met and unmet subjective needs, (ix) current and past experiences with treatments and (x) quality of life (Greiner et al., 2003) , and (xi) risk behaviors (e.g. needle sharing, unprotected sexual behavior). Feasibility and 1-week test-retest reliability of the patient questionnaire was examined in a unselected sample of n = 60 patients recruited from five of the settings under study conditions (Kintzel, 2007) . The overall completion time averaged (mean) 52.4 min (range 32-86 min). Percentage agreement was generally high (78-100%) with kappa values ranging for categorical variables from a low of .52-.60 for selected unmet needs questions and risk behaviors to a high of .90 and above for social role impairments. For continuous measures (e.g. age of onset, duration, frequency questions) intraclass coefficients (ICC) ranged from .70 to 1.0.
Clinical interview and assessment.
Each patient was evaluated by the doctor using a standardized interview and appraisal covering: (i) current and past maintenance treatments along with documentation of onset and interruption of all lifetime treatment episodes (e.g. dosage, dosing status), (ii) licit and illicit substance use behaviors and substance use, including severity ratings, (iii) past and current physical and mental disorders rated by severity using the clinical global impression scale (CGI) (Guy, 1976) , and current and past treatments (e.g. mental and selected somatic disorders (e.g. HCV and HIV status), (iv) multidimensional evaluation of social and psychological functioning, (v) past and ongoing current maintenance-related interventions, (vi) compliance and problems of management, (vii) individual treatment targets, (viii) an abbreviated EuropASI rating to assess treatment needs and (ix) ratings of health risk behaviors (needle sharing, etc.). No formal training was provided for the EuropASI administration. A prior test-retest examination in 104 maintenance patients by two interviewers (1-week interval) revealed low to moderate ICC values (.38-.52), for specific EuropASI domains but acceptable test-retest reliability (ICC: .68) for the total score. Because of the restricted reliability only the total score was used in some confounder analyses as a measure for overall severity.
Urine drug screens.
All patients underwent standardized urine drug screenings supervised by a nurse at baseline and at all follow-ups. Drug screening tools were provided by the study center (Drug screen Multi 7; von Minden GmbH, Germany). The screening was performed for methadone, buprenorphine, other opiates, cocaine, amphetamines, methamphetamines, benzodiazepines and cannabis.
Measures
Retention was defined as the number of weeks that elapsed between study entry and the last week in treatment assessed at 3-month intervals. Retention rates were calculated for the total sample without those that had become abstinent. Mortality was defined as any death occurring during the follow-up period and after study entry, irrespective of the cause of death. Abstinence/abstinence treatment was defined as successful discontinuation of maintenance treatment by the doctor, either because the patient was considered to be clean (no positive opiate urine screens for 4 weeks) or because of change to abstinence treatments. Information about abstinence was based on the treating physician's rating in the follow-up interviews and a negative urine test. Additionally, separate telephone interviews were conducted with these doctors 2-4 months later to confirm whether patients were still abstinent. Only patients who were confirmed to be still abstinent in this second interview were counted as abstinent. Concomitant drug use was defined as a positive urine sample on the day of the personal examination (baseline and follow-ups). Any positive screening for unprescribed opiates (methadone, buprenorphine, other such as codeine), cannabis, cocaine, methamphetamine, amphetamine, benzodiazepine, and hallucinogens was counted. Presence of methadone in buprenorphine patients was counted as concomitant drug use and vice versa. Somatic health and mental health was defined as the presence of clinician-rated ICD-10 diagnoses of 9 explicitly described groups of somatic disorders (e.g. cardiovascular conditions, liver diseases) with an open entry question, and 12 groups of mental disorders. Doctors were encouraged to code all applicable diagnoses definitely present during the past 12 months. In addition, the Brief Symptom Inventory (BSI) total score was used to evaluate changes between baseline and follow-up in past week self-reported psychopathology.
Statistical procedures
Except for retention, mortality and abstinence from baseline to follow-up, comparisons were made for the total sample as well as for settings groups.
Dimensional and binary measures were tested for follow-up versus baseline differences using a Wald F-test which adjusted for design effects and clustering within primary care units by applying the Huber-White sandwich matrix (Royall, 1986) . For group differences, the follow-up status was regressed on group status while adjusting for the baseline status.
For binary, multicategorial and dimensional outcomes, logistic, multinomial logistic and linear regressions were used, respectively, while again applying the sandwich method (Royall, 1986) . Retention rate curves over the followup period were estimated with the Kaplan-Meier method, adjusting for overall mean substitution time differences in settings before baseline using Cox regression (Therneau and Grambsch, 2000) . When considering differences in primary outcomes between small, medium and large primary care settings, design effects, clustering of observation, duration of maintenance treatment and, if applicable, type of medication prior to baseline were also statistically adjusted. It should be noted that in 21 patients medication transfer occurred during the follow-up period. In these cases patients were assigned to the medication group in which they had spent most of the follow-up period. Table 2 presents the baseline demographics and selected structured clinical interview information for the total sample and by setting. Patients in all three groups are rather similar in most of the measured variables, except for lower rates of patients in SSC that were employed or treated with buprenorphine. Patients in SSC also revealed significantly lower pre-baseline treatment duration and a somewhat higher EuropASI severity score at baseline as compared to PMC and medium settings. Fig. 2a-c show the retention rates from baseline to 1-year follow-up, excluding n = 274 patients that terminated the maintenance program because of either abstinence or referral to abstinence programs. Adjusted for differences between groups with regard to prior treatment duration, both medication groups reveal a steady decline of retention over the 52 weeks observation time of about 25%. Fig. 2c reveals that retention during the follow-up period is associated with length of previous retention in the treatment before baseline. Patients who had just started their current maintenance therapy in the 4 weeks prior to baseline, irrespective of type of medication, had the lowest retention rate as compared to patients with >6 month (82%) prior treatment (61%, HR: 2.7; 95% CI: 2.1-4.4), followed by patients with 2-6 months prior treatment (70%, HR: 2.0 95% CI: 1.6-2.4). Fig. 2b reveals better long-term retention in PMC settings as compared to SSC (HR: 1.4, 95% CI: 1.1-1.7) largely due to changes after week 42. Reasons for not retaining patients in therapy were similar in most subgroups examined, except for the methadone group, for which more patients were not retained because of imprisonment (HR: 1.7; 95% CI: 1.3-2.5).
Results
Socio-demographic and selected clinical characteristics of the study sample
Retention rates and time to drop out
Discontinuation, death and abstinence in the total sample and by provider setting
Overall, at the end of the 1-year observation period, 21.6% of the total baseline sample (n = 2442 patients) were not retained in treatment. In 4.1% of the sample treatment was terminated because patients were rated as being abstinent, 7% had changed to drug-free treatments; the overall mortality rate was 1.1%. Among clinical reasons for discontinuation of maintenance treatment "serious concomitant drug use" was the most frequent. Only 9 out of the total number deaths occurred during the treatment itself, 22 happened in patients that either discontinued treatment on their own or after treatment was discontinued Table 2 Socio-demographic and selected clinical characteristics of the study sample because of disciplinary reasons (severe and continued concomitant drug use).
Rates of non-retention, death, and abstinence overall and by setting (n = 2442)
SSC had higher rates of non-retention (OR: 1.44; 95% CI: 1.05-1.94), lower rates of abstinent patients (OR: 0.55; 95% CI.0.3-0.99), but also higher rates of patients changing to abstinence treatments (OR: 2.01; 95% CI: 1.19-3.33). These differences remained significant even after adjusting for duration of current treatment. SSC appear to have lower mortality rates as compared PMC (Fig. 3) . Table 3 reports the baseline and follow-up findings among those still in treatment (n = 1615) by type of setting, while controlling for baseline values and accounting for clustering of observations within settings.
Changes in concomitant drug use, somatic and mental health
Concomitant drug use
As evidenced by positive drug screens on the day of the assessments, 19.3% of all patients screened positive for non-prescription opiate use and 48.9% for use of other nonprescribed drugs at baseline. Overall, concomitant drug use rates dropped significantly at follow-up (15.8%, F: 4.4, p < .05 and 46.3%, F: 7.0, p < .01, respectively). Neither the rate of patients with at least one positive screen (54.9 and 52.5%) nor the number of positive screens per patient was significantly reduced. Since one could assume, that most changes had taken place in the first weeks or months of treatment, we separately analyzed the subset of 352 patients that started the treatment within the month before the start of the study and found that this subgroup had no noteworthy different outcome patterns as opposed to those with longer treatment. Except for higher rates of screen-negatives in small PMC settings, there were no differences by type of setting or by type of maintenance drug. A closer examination of the type of concomitant drug use at follow-up (Fig. 4) revealed that patients in large specialized centers, as opposed to small PMC settings, had considerably higher concomitant drug use rates of cannabis (OR: 1.9 (1.3-2.8)), benzodiazepines (OR: 1.7 (1.0-2.8)) and any opiates (OR: 1.7 (1.0-2.9)) even after adjusting for prior treatment duration differences.
Somatic and mental health
At baseline, patients overall and all setting groups reveal a considerable degree of somatic morbidities. Only a few patients had "no" diagnosis and the average number of somatic diagnoses coded by the doctor were 3.4. Most frequent groups of diagnoses were HCV infection (67.1%), pulmonary diseases (23.2) and cardiovascular diseases (15.1%); 7.3% of patients were diagnosed as having HIV-infection/AIDS. At follow-up, there was a noteworthy and significant reduction for almost all disorders, except for HIV/AIDS, with no notable differences by type of setting.
At baseline, all patients also had at least one 12-month mental disorder; most frequent diagnoses were depressive and personality disorders. However, although there was modest significant reduction in the number of patients with at least one 12-month mental disorder (100% vs. 82.9%) at follow-up, it should be noted that overall the number of diagnoses/patient increased (1.7-2.2, F = 42.4), due to a higher frequency of coded sleep and stress disorders. Unlike the broader 12-month time window for physicians-rated mental disorders, the cross-sectional symptom self-report on the Brief Symptom Inventory (BSI) revealed a modest, though significant improvement from baseline to follow-up.
Discussion
The findings from this nationally representative sample of opioid-dependent patients in various types of maintenance treatments underline the overall effectiveness of various forms and provider formats of agonist maintenance treatments with methadone and buprenorphine. In line with previous findings Significance between FU vs. BL-values represented by the stars at the FU-values: *p < .05, **p < .01, ***p < .001. a Follow-up baseline differences within and between groups were tested with a design-based F-tests accounting for design weights and clustering of observations within settings.
b Urine drug tests for opiates include all opiates except for prescribed methadone and buprenorphine (for details see Table 3 ); other drugs included amphetamines, methamphetamines, hallucinogens, cocaine, cannabis and benzodiazepine. c Current somatic (definite diagnoses) and mental disorders (any severity) as coded by the treating physician using ICD-10.
d Psychopathological patient rated symptoms on the day of examination. e Patients in % with BSI scores above the standardized cutoff for severe psychopathology, cutoff males: >0.53, cutoff women: >0.59. from clinical studies (Merrill, 2002; Wittchen et al., 2005; Connock et al., 2007) , our data covering a longer time period than most previous studies, demonstrate low mortality rates of about 1%, a relatively high 12-month retention in treatment of about 70% and statistically significant, albeit modest improvements in most of the 12 months outcome domains considered. In a small proportion (11%) of patients, routine maintenance treatments also seem to reach either complete abstinence (4%) or to subsequently motivate the patient to enter an abstinence psychosocial treatment (7%). These outcomes are considered as explicit goals by the German maintenance treatment regulations. Considering the long illness history and chronicity of on average over 14 years and the remarkably poor somatic and mental health status of patients, these overall findings are encouraging. It should be noted though, that in this prevalence sample, patients who just started the treatment within the previ- ous month had somewhat lower retention rates (61%) than those that were in treatment for 6 months or more (82%), suggesting that in an incidence sample of newly admitted patients retention rates would be slightly lower than the reported 70% in this study. Beyond this demonstration of overall effectiveness, the core noteworthy finding of the study is that the outcome of patients treated in small-scale primary care settings, characterized by lesser degree of expertise and a lack of psychosocial intervention resources "in house", appears to be at least equal to large-scale specialized substitution centers with a considerable degree of additional medical and psychosocial resources. This finding, however, should be taken with caution, because as a naturalistic study and considering the level of detail, we were not able to comprehensively control for all potential confounders. In line with related findings of our study and recent reviews (Connock et al., 2007) though, this finding indicates that the implementation of maintenance treatments in primary care settings is a feasible, promising and potentially cost-effective option (Gossop et al., 2003; Merrill, 2002; Hutchinson et al., 2000) . A further important public health implication is that this strategy might also improve access to maintenance treatments in underserved areas.
The strengths of the study are the reliance on a large nationally representative and heterogeneous sample of maintenance treatment providers and a random sample of their patients, the length of the observation period, and the coverage of a wide range of variables describing course and outcome, including urine drug tests.
There are also some important limitations. Firstly, this is a strictly observational, naturalistic study and not a randomized controlled trial. Thus, causal inferences are not possible and all causal suggestions regarding the effects of different treatments and settings need to be interpreted with caution. One might even argue that the use of any formal testing, such as the use of odds ratios and hazard rates in combination with confounder analyses might be inappropriate, because of the risk of being misinterpreted as being suggestive for causal relationships. Therefore, this paper almost exclusively uses such measures of association the way they were originally designed for in descriptive epidemiology. Further limitations are: (i) only 59% of eligible settings participated, and no information is available regarding the question whether non-participating settings differ from those that participated; also "only" 72% of the eligible patients participated in the study and not all of these patients provided 12-month data. (ii) Patients not speaking German fluently were excluded from the study because of the assessment instruments. One might speculate that those patients are typically more severe and have a worse prognosis. (iii) Objective measures of alcohol use and dosing of maintenance drugs were not considered. (iv) Further, one needs to take into account that psychometric data for some of the measures are of limited reliability and in some instances no validity data are available. This limitation might be particularly relevant for the use of the EuropASI as a measure for potential confounders.
Taking into account these limitations, there are several encouraging observations:
(1) The retention rate in routine care is relatively high and resembles findings in controlled clinical trials with incident treatment samples (Wittchen et al., 2005; Connock et al., 2007) , if one accounts for the 12-month duration of the study. The good 12-month retention rate also applies to new onset treatment cases (within 4 weeks before baseline). Further -and despite of the finding that new onset MT patients seem to perform slightly better than BMT patients -no remarkable difference in retention between MT and BMT was found as suggested by some studies (Connock et al., 2007) , if controlled for length of prior maintenance on the respective drug. The high retention is particularly noteworthy, because of arguments not to integrate expensive long-term somatic treatments (e.g. HCV treatment) to maintenance programs because of assumed poor adherence, clinical and cost considerations (Schaefer et al., 2004) . The finding that more than 65% of randomly selected maintenance patients were retained over 12-month does not substantiate this reservation (Schäfer et al., 2005) . One might speculate that the retention rate in our study may be largely due to the higher degree of permissiveness of treating physicians. As evidenced by the substantial rates of urine screen confirmed illicit drug use of 20% opiates and almost 50% of other drugs at baseline and follow-up, the treatment of patients with serious concomitant drug use was obviously not discontinued in at least one fifth of the sample. This is in contrast to German guidelines of good clinical practice that recommends the exclusion of such patients from further maintenance treatment. However, this does not account entirely for the finding that PMCs seem to have higher retention. Additional analyses do not reveal that discontinuation rates due to disciplinary reasons in SSC and medium centers among concomitant drug users are different from the ones observed for PMC. Further evaluative activities suggest that patients in smaller settings might have a higher adherence to the doctor. (2) Concomitant drug use is apparently not only the major reason for discontinuation of treatment, but also a frequent complication of the clinical course. The data suggest that this might be particularly the case for the patients treated in SSC that show higher rates of concomitant cannabis, benzodiazepine, opiate and cocaine use at follow-up. Smaller PMC appear to have considerably lower rates of concomitant drug use, even after accounting for some baseline differences. The finding of higher concomitant drug use rates in patients treated in SSCs compared to those treated in smaller PMCs, requires caution and further examination, due to the fact that this is not a randomized study. We cannot exclude the possibility that in the current study with its naturalistic design, patients in small PMCs and large centers differ in measures that were not taken into account. Further analyses by type of substance will examine to what degree there is an interaction with type of substitution drug, as we will deal with special subpopulations as that might explain the difference. Overall, BMT patients show lower concomitant use rates. However, it is troubling that all types of settings have only limited success in reducing concomitant drug use rates (Gossop et al., 2003) . (3) Maintenance patients in routine care are characterized by an extremely high burden of somatic and mental disorders. Almost all MT patients in our study reveal a considerable degree of somatic and mental disorder morbidities and could be described as multimorbid. Over 7% were HIV positive or had AIDS, 67% were HCV positive, 23 and 15%, respectively had severe cardiovascular or pulmonary diseases, and the majority of patients suffered from a depressive disorder. It is against this impressive spectrum of morbidity that the observed changes in somatic health in the follow-up period should be appraised. Overall, all types of settings were successful in reducing somatic morbidities and improving the somatic health status. In contrast, there was only marginal improvement in patients' mental health; rates for sleep disorders, PTSD and acute stress disorders even increased, Taking into account that many settings offer a considerable spectrum of mental health treatment resources (i.e. clinical and psychological and social treatment components involving psychiatrists and psychologists), the failure to reduce mental disorders is remarkable and needs further clarification. The fact that all types of settings failed to attain substantial improvements in this domain seems to suggest that the treatment of mental disorders in maintenance patients is deficient or at least not sufficiently effective.
To summarize, the present data and findings suggest that in the German health care system maintenance treatment in a PMC setting (small and medium) is a promising treatment option for patients with opioid dependence with potential good outcomes in terms of retention and health promotion.
The findings regarding possible differential outcomes by type of setting need further examination and replication, preferably in randomized trials. The current findings from this observational study might have important implications though in terms of allocation as well as health economic considerations. The finding suggesting that smaller PMC settings perform as good as SSCs -if it could be confirmed in more detailed analyses -might have important implications from a public health perspective, such as making maintenance treatments more cost-effective and more easily available in rural and non-metropolitan areas. The results may also provide a first step in shaping the treatment system for opioid addicts. Given better retention in PMC, the future use of SSC may be optimized by focusing more on handling crisis situations and problematic patients failing in the routine system.
